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Introduction
The marginal fit is one of the most important criteria for long term success of all ceramic restorations. Discrepancy in marginal fit facilitate microleakage ,salivary infiltration and seepage resulting in dissolution of luting agent, thus increases the su sceptibility for secondary caries around abutments eventually leading to abutment and restoration failure. Marginal discrepancy also inflicts severe sensitivity due to the exposure of exposed dentinal tubules.Also marginal discrepancy results in collection of plaque and food particles around the exposed margins which subsequently initiates periodontal breakdown in the abutment teeth.
Various factors like type of finish lines, die spacing, choice of restorative materials and cementation procedure influence this phenomenon.
Amongst these factors cementation procedures influence the marginal seating of all ceramic complete veneer retainers markedly. Among the luting agents, the resin bonded cements possess a greater film thickness more than 25microns which may interfere with complete marginal seating of the retainers.
The other factors influencing marginal discrepancy include type of ceramic system selected viz: polycrystalline based ceramics, glass ceramics ,glass infiltrated ceramics, castable ceramics, pressable ceramics and feldspathic ceramics. The manufacturing and processing technique sintering, slip casting, heat pressing, casting, CAD/CAM also significantly influence the marginal discrepancy .In addition to this the time interval between the fabrication stages, sequence of firing, the bulk of the material added for firing ,the core and veneering layer mismatch, type of porcelain -high fusing, medium fusing and low fusing ,play a role in influencing marginal discrepancy.
CAD/CAM restorations are becoming increasingly popular due to its several advantages over the conventional ceramic processing techniques. .Several authors have reported varying levels of marginal discrepancy associated with CAD/CAM restorations,This technique offers a great advantage over conventional processing techniques by eliminating the clinical steps in impression making and laboratory steps including cast pouring ,articulation, die sectioning ,casting and subsequent layering ,thus saving enormous amount of time and manpower,but the su periority of this system over the conventional ones with effect to marginal discrepancy is not clearly established in the literature. Hence this systematic review was attempted to study the influence of processing techniques over marginal discrepancy in a ll ceramic complete veneer retainers.
II. Null Hypothesis
Null hypothesis formulated for the review was, the processing technique does not have any influence in inducing marginal discrepancy in all ceramic complete veneer retainers.
III. Alternate Hypothesis
Alternate hypothesis formulated for the review was, the processing technique does have influence in inducing marginal discrepancy in all ceramic complete veneer retainers.
IV. A I M:
To evaluate the amount of marginal discrepancy induced by CAD/CAM technique an d conventional ceramic processing techniques in all ceramic complete veneer restorations
V.
Materials And Methods:-5.1sources Used:-An electronic search was conducted for articles written in English , translated into English listed with pubmed ,Cochrane,Science Direct till July 1 st 2013. The search methodology applied was a combination of MESH terms and keywords included are, Metal ceramic crowns, All ceramic crowns, Porcelain fused metal crowns, Zirconia crowns, Marginal accuracy of metal ceramic crowns, Marginal accuracy of all ceramic crowns, Marginal accuracy of porcelain fused crowns, Marginal accuracy of zirconia crowns, Marginal fit of all ceramic crowns,Marginal fit of acrylic crowns, Marginal fit of zirconia crowns,Marginal fit of porcelain fused crowns, Marginal discrepancy of metal ceramic crowns.Marginal discrepancy of all ceramic crowns, Marginal discrepancy of porcelain fused crowns, Marginal discrepancy of zirconia crowns, All ceramic restorations, All ceramic veneers, All ceramic fi xed partial denture, All ceramic crowns, Metal free crowns, All ceramic bridges. Alumina crowns, Zirconia crowns,Lithium disilicate crowns, Dicor crowns, Cerestore crowns,,Emax press crowns, Empress crowns, CAD/CAM TECHNIQUE, CAD/CAM crowns, Copymilling te chnique, Sintered crowns, Luting agents, Luting ceramic crowns, CAD/CAM. Heat pressing, Copy milling, Slip casting, Marginal exposure, Secondary caries.
Review articles as well as references from the different studies were also used to identify the relevant articles. Further the manual search was conducted and additional articles could not be identified.
VI. Selection Of Studies:
The review process consist of two phases.In the first phase titles and abstract of the search were initially screened for relevance and the full text of relevant abstract were obtained and accessed.The hand search of selected journals as well as search of references in the selected studies were also done. The artIcles that were obtained after first step of review process using the following inclusion and exclusion criteria were screened in second phase and relevant and suitable articles were isolated for further processing and data extraction.
VII. Inclusion Criteria
The articles discussing the following parameters were included for the systematic review. a. Randomized controlled trials reporting marginal discrepancy in all ceramic complete veneer retainers. b. Controlled in-vitro trials reporting marginal discrepancy in all ceramic complete veneer retainers. 
IX. Results
The database search yielded 70 articles out of which 47 articles were discarded after reading the abstract. Full texts were obtained for the remaining 25 articles. 16 articles were selected based on the inclusion criteria and 9 articles were excluded. The finally selected 16 articles were subjected to data extraction.
X. Data Extraction
The data from the finally included studied were tabulated and the following information were extracted. 
XI. Flow Chart For Search Stratergy:-

XII.
Results: Table 1 shows the variables of interest in the selected articles. The following information were extracted and tabulated. Name of the author, study design, technique used for all ceramic fabrication, method and gadget for measuring marginal discrepancy, horizontal marginal discrepancy, vertical marginal discrepancy, absolute marginal discrepancy, type of luting cement, type o f finish line, thickness of die spacer, comparision ceramic processing material, core and veneer mismatch, type of luting cements, instrument of measurement, statistical tests, processing technique were extracted and tabulated. Table 2 shows the processed data for marginal discrepancy with conventional techniques (slip castimg,heat press and copy milling) Graph 1 shows the forrest plot for conventional techniques(slip casting,heat pressing and copy milling) Graph 2 shows the processed data for marginal discrepancy for conventional techniques Table 3 shows the results of meta analysis for conventional techniques Table 4 shows the processed data for marginal discrepancy with CAD/CAM techniques. Table 5 shows the results for meta analysis o f CAD/CAM techniques. Graph 3 shows the processed data for marginal discrepancy with CAD/CAM techniques. Graph 4 shows the forrest plot for marginal discrepancy with CAD/CAM techniques.. Table 6 shows the processed data for marginal discrepancy with c onventional and CAD/CAM techniques. Table 7 shows the processed data for mar gi nal discrepancy with CAD/CAM technique and convent ional techniques.
Graph 5 shows the processed data for marginal discrepancy with conventional and CAD/CAM techniques.
Graph 6 shows the forrest plot for marginal discrepancy with conventional and CAD/CAM techniques..
The results of the present systematic review has analysed the marginal discrepancy in all ceramic complete veneer retainers into three catergories.
12.1Catergory (1)
Marginal discrepancy present in copy milling,Slip casting, and heat pressed ceramics techniques were included.Nine studies were included in catergory one and the statistics present in the respective articles were extracted and subjected to meta anal ysis and forrest plot was constructed subsequently.The results of the meta analysis stated the effect size or mean marginal discrepancy present in the three techniques grouped as Others was estimated to be 56.53 microns(44.70 -68.38) at 95 percent confidence interval.
12.2Catergory (2)
Marginal discrepancy present in cad/cam ceramics included seven studies in catergory two and the statistics present in the respective studies extracted and subjected to meta analysis and forrestl plot was constructed subseq uently.The results of the meta analysis stated the effect size or mean marginal discrepancy present in cad/cam technique was estimated to be 55.32 microns.(45.42 -65.27) at 95 percent confidence interval.
12.3Catergory (3)
Three articles compared both the cad/cam and other technique for marginal discrepancy and the studies were grouped as catergory 3 and a higher reliability could be attributed since both the technique were compared using the same methodology.The results of meta analysis calculated the overall estimate for marginal discrepancy for all ceramic complete veneer restorations as 43.8(29.3 -25.83)microns at 95 percent confidence interval( p<.05) . Funnel plot of copy milling 
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XIII.
Discussion:
All ceramic crowns are the most biocompatible and most aesthetic of all the biomaterials used in restoring the teeth ,The construction of all ceramic crowns involves the fabrication of high strength ceramic coping which offers remarkable resistance against occlusal and functional loading
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.Apart from fracture resistance and aesthetics, the marginal accuracy of the crowns is valued as one of the most important criteria for clinical performance and success in clinical situations.Increased marginal discrepancy of a crown acclerates the rate of luting cement dissolution ,and increases the chances for microleakage.This microleakage can invoke inflammatory response in a vital pulp tissue. Compromised marginal accuracy increases the probability of plaque retention a nd changes the composition of subgingival microflora precipitating the onset and progression of periodontal disease.
The ceramic crown coping can be constructed from various high strength ceramic biomaterials by various manufacturing processes .The slip c asting technique has been well estabilished for the fabrication of coping as in Inceram glass infiltration ceramic systems.. Modifications of the chemical and structural composition of the inceram infiltration ceramic result in increased strength in the ceramic core, over which layering of veneering ceramic is done. To fabricate a slip cast crown ,a refractory die is needed to compensate for the shrinkage of the slip during the sintering process. The slip is loaded on the plaster models using ceramic brush form the crown coping. Then the material is sintered to a open porous state and infiltrated with lanthnum glass to provide the final strength.
The heat pressing technique can be used for the fabrication of copings as in Empress 2 lithium disilicate ceramics.The heat pressing technique is based on the lost wax principle. Prefabricated ceramic ingots of lithium disilicate ceramic are heated at high temperatures and then pressed into the lost wax form of crown coping. The coping is finished, over which layer ing of veneering ceramic is done for the final prosthesis.
Copy milling is another technique employed in all ceramic fabrication .Here a resin wax pattern is fabricated over the refractory die and laser scan is used which subsequently transfers the scanned image and a ceramic core is fabricated CAD/CAM( computer aided designing and computer aided milling) processing technique uses scanning design and milling process to customize and shape the coping from industrially prefabricated ceramic blocks.The CAD/CAM equipment can be used in house, such as cerec inlab and decim system comprising the scanning device ,the design unit and measuring unit.The CAD/CAM technology is also used in measuring centres such as procera and decim system.The typical work organization of machine centre requires that the restoration data must be acquired in the local dental lab.The acquired data are then sent via modem and the coping will be machined and will be sent back physically to the dental lab where the all ceramic core cro wns will be finalised and delivered to the dentist.Recently cerec3 system have been launched which utilizes a direct intra oral scanning method to capture the images and the captured images transferred to the computer where the restoration is designed and the data is directly sent to the milling machine where the crown is fabricated.
This CADCAM technique offers a great advantage over conventional ceramic processing techniques by eliminating the clinical steps in impression making and laboratory steps inc luding cast pouring,articulation ,die sectioning ,casting and subsequent layering, thus saving enormous amount of time and manpower.However the results of this systematic review negated the null hypothesis and inferred there is no difference in the amount of marginal discrepancy with both the conventional and CADCAM processing techniques.
Abbate et al(1989) proposed a studied the marginal fit of1)Metal ceramic crowns with a metal-butt facial margin.2)Metal ceramic crowns with a porcelain -butt facial margin3)Cerestore crowns4)Dicor crowns and reported significant differences in marginal fit in the all ceramic crowns. Rinke et al (1995) studied the marginal adaptation and fracture resistance of copy -milled and conventional In-Ceram crowns. The marginal accuracy of the copy-milled units ranged from 6 to 153micrometer,and that of the conventional fabricated units ranged from 1 to 153micrometer.
Sulaiman et al(1997 studied the marginal discrepancies of all -ceramic crown systems at various surfaces of the restoration:mesial,distal,buccal,and lingual.The lingual surfaces of the ceramic crowns possessed significantly greater marginal discrepancies than all other surfaces.There were no significant differences among the other three surfaces:facial,mesial and distal .
Beschindt et al ( Lee et al(2008) studied the accuracy of marginal and internal fit between the all -ceramic crowns manufactures by a conventional double layer computer aided design/computer aided manufacturing(CAD/CAM)system and a single la yer system.There were no significant differences in marginal discrepancy between the doble -layer type CAD/CAM system(Procera) and single -layer type CAD/CAM(Cerec3D).
Kohorst et al(2009) evaluated the marginal fit of four -unit zirconia bridge frameworks fabricated using four different computer -aided design(CAD)/computeraided manufacturing(CAM)systems and concluded four -unit FPDs made from fully sintered zirconia show better marginal accuracy than restorations made from presintered material.
Cardelli et al(2011) conducted a clinical trial to test the accuracy of single all -ceramic zirconia crowns resulting from digital intraoral impressions with active wavefront sampling technique by measuring the marginal and internal fit of the crowns.Single crown re storations obtained using digital intraoral impressions based on active wavefront sampling technology presented enough accuracy to be used as an alternative to the conventional impression technique.
Farid et al(2012) evaluated the influence of core thick ness and fabrication stages on the marginal accuracy of IPS e.max Press crowns. The IPSe.max Press crowns have an acceptable marginal fit.
Rinke et al(2012) evaluated the effect of different parameters on the marginal discrepancy of CAD/CAM-fabricated with different scanning and milling procedures, and concluded manual adjustment seems to be necessary for all systems tested to achieve maximum marginal gaps below the threshold of 120 micrometer.
Bindl et al (2005) evaluted and concluded the marginal an d internal fit of all -ceramic molar copings hypothesizing that computer aided design/computer aided manufacturing (CAD/CAM) fabrication shows the same accuracy of fit as conventional techniques.
Quintas et al ((2004) studied the effect of different finish lines, ceramic manufacturing techniques and luting agents on the vertical discrepancy of ceramic copings.The ceramic manufacturing technique was the only significant factor tested that influenced vertical marginal discrepancy when the factor was considered separately after cementation procera alumina copings presented the lowest discrepancy for all experimental conditions. Korkut et al (2011) compared the marginal and internal fit and also microleakage of zirconia infrastructures (Procera, All-Zircon. Cercon Smart Ceramics) in contrast to heat -pressed ones (Empress2) and reported significant differences between them. The other factors influencing marginal discrepancy include Type of finish lines influencing marginal discrepancy, Thickness of the die sp acer, Composition of ceramic processing materials, Firing sequence of ceramic materials,Core and veneer mismatch, Dissolution of luting cements,.Abrasion of margins with brushing technique respectively.The commonly used finish lines for all ceramic complet e veneer retainers are rounded shoulder and heavy chamfer with a uniform reduction of 2mm respectively. The axial taper of the tooth preparation vary between 6 to 20 degree and studies have revealed the best marginal fit of cad/cam restoration is achieved with a larger convergence angle of 12 to 15 degree and shoulder preparation exhibited statistically higher discrepancy when compared to a heavy chamfer margin. As far as influence of core thickness and fabrication techniques the authors have observed a statistically significant increase in marginal discrepancy following veneering and layering .However after glazing no significant increase in gap were detected.However ,Farid and balkaya et al noted a significant difference but sulaiman et al found no signif icant difference in various stages of crown fabrication.
The luting cements play a significant role in marginal discrepancy. The luting agents had a significant effect on the marginal fit of zirconia based crowns.Resin composite cement resulted in larger marginal openings than glass ionomer cement.The cementation increases the marginal gap between the crown and the preparation for the ceramic systems regardless of the type of the cement evaluated.
Dissolution of luting cements is well documented in the li terature and the primary etiology constituting this phenomenon include variation in salivary ph,quantity of gingival crevicular fluid,plaque accumulation,microbial colonisation which subsequently leads to dissolution of luting cements inducing microleakage and marginal discrepancy.Resin cements are the most resistant to dissolution followed by resin modified glass ionomer and conventional glass ionomer.
Abrasion of the ceramic margins due to long term effects of tooth brushing has not been well documented in the literature..In this systematic review even though the marginal discrepancy present in cad/cam technique shows a statistically significant difference than the other techniques of fabrication but Clinical significance may not be present in routine clinical practice .Long term in vivo studies could be done to investigate this process through carefully formulated randomized controlled trials.
XIV.
Conclusion:
Within the limitations of the present systematic review marginal discrepancy induced by CAD/CAM technique 55.352(54. 4-65. 3)microns at 95 percent confidence interval and conventional techniques was estimated to be 56.53 microns(44.70 -68.38) at 95 percent confidence interval.The marginal discrepancy induced by cad/cam and other conventional technique s viz slip casting,copy milling,heat pressing are similar and both the systems can be employed to fabricate all ceramic complete veneer retainers.
